Introduction

I
n literature, domestic violence is often used as a synonym for intimate partner violence, usually with the stereotype that the woman is the victim. 1, 2 However, domestic violence is a broader term including violence between family members (also children and elderly people), and violence between intimate partners. [1] [2] [3] Recently, growing attention has also been directed to men's victimization. 1, 4 Domestic violence occurs in all socio-demographic groups [5] [6] [7] and exists in different forms, such as physical, psychological, and sexual violence, 8, 9 even though research mostly focusses on physical violence. 3, 4, 10 Although many victims experience psychological violence as more traumatic than physical violence, often this type of violence remains invisible for society. 11 Given the lack of consensus regarding the definition of domestic violence and discrepancies in the applied methodology, comparisons between studies is difficult. 3, 10, 12, 13 Domestic violence is not only recognized as a breach of the human rights, 12 ,13 studies also widely consider it as a major public health problem. 8, [12] [13] [14] [15] [16] Exposure to domestic violence has serious consequences for the victims, including physical and mental health problems. 1, 12, 13, [16] [17] [18] [19] Studies assessing domestic violence on national level, especially among both women and men, are few. 1 Figures are mostly based on clinical studies 13 and cannot be generalized to the whole population. Other sources, often not subdivided by gender, are police and hospital records, but these statistics reveal only the reported cases, while in many situations and for different reasons victims hide these problems. 3, 8 Integrating questions regarding domestic violence into a national Health Interview Survey (HIS) could partially fill this gap, since it enables to measure the magnitude of this problem and its health consequences among the general population.
Some studies advocate that the topic of domestic violence is too delicate to be studied through population based studies. 3, 8 There is some evidence that the sensitivity of questions on domestic violence has a large effect on item non-response. 20, 21 Assessing if respondents stop completing the questionnaire at this topic, or comparing its non-response with the non-response of other topics in the questionnaire, is an indication of its sensitive nature.
According to Dufort et al., 1 a population health survey is insufficient as a tool to assess a valid past year prevalence of domestic violence, or to study its impact on different aspects of public health. Population based studies, only focussing on intimate partner violence among women, found prevalences between 1 and 3%. 19, 22, 23 Slightly higher prevalences (4-6%) can be related to the fact that in some cases all forms of violence (physical, psychological and sexual violence) were taken into account, or specific age groups were targeted. 3, 4, 12, 16 Overestimation of the prevalence of intimate partner violence among women, often occurs when the study is conducted in health services, since victimized women consult those services more frequently than men. 3, 24 Since 2001, a brief topic on violence in general is included in the Belgian Health Interview Survey (BHIS). At the request of the Institute for the equality of women and men, this topic was extended in the BHIS 2013 with specific questions on domestic violence, and an additional in-depth-analysis of this subject was provided. 25 The BHIS questioned domestic violence in a concrete, multifaceted approach, including physical, sexual and psychological violence, among the general population, aged 15+, women as well as men.
The aim of this study is to assess if a HIS can serve as a tool for achieving valid data on domestic violence. The study of item nonresponse for domestic violence in the BHIS will provide evidence to assess whether this topic is perceived as too sensitive by the respondents. The association between item non-response and health will give information on the selectivity of item non-response and, consequently, on the validity of the estimates on domestic violence. If the non-response is not at random, it can lead to an underestimation of this problem.
Methods
Procedure
The BHIS is a cross-sectional study, so far conducted in 1997, 2001, 2004, 2008 and 2013 . A representative sample of the population was selected, including all persons residing in Belgium, without any restriction on age or nationality. Quarterly updates of the National Register were used as sampling frame. A multistage clustered sampling design was applied involving a geographical stratification, a selection of municipalities within provinces, of households within municipalities, and of respondents within households. Using matched substitution of non-participating households ensured the creation of the pre-defined net-sample size and composition. The methodology has been described by Demarest et al. 26 In 2013, a total of 10,829 citizens was interviewed. The overall response rate was 57%. Data were collected through a Computer Assisted Personal face-to-face Interview at the participant's home. The interviews were supplemented with a self-administered questionnaire (paper version) covering 16 topics regarded as sensitive for the respondent, such as (domestic) violence, sexual behaviour and alcohol consumption. This self-administered questionnaire addressed only persons aged 15+. 27 Once completed, the questionnaire was sealed in an envelope by the respondent and handed over to the interviewer. The survey was carried out in line with the Belgian privacy legislation and approved by the ethical committee of the University of Ghent.
Definitions
Respondents were first asked if they were the victim of a burglary, or (armed) robbery, verbal or psychological violence (e.g. insults, threats, isolation), physical violence (e.g. being pushed, being beaten) or sexual violence (e.g. exhibitionism, rape) in the past 12 months. If so, subsequent questions had to be completed on the nature and place of the violent event(-s), the perpetrator(-s) of the most violent event, whether the respondent personally knew these perpetrator(-s), and whether the perpetrator (or one of the perpetrators) was a member of the respondent's household. In this study, item non-respondents for domestic violence are defined as the proportion of the population, aged 15+, that indicated to be a victim of one or more violent events, but for whom no valid data were available on whether the perpetrator was a member of the household. Victims of domestic violence are defined as the proportion of the population, aged 15+, who gave a valid response to the question about being a victim of one or more violent events, and identified the perpetrator as a member of his/ her household.
Background and health indicators
Socio-demographic background indicators used in this study are gender, age group, highest education level of the household, job status (having a paid job or not), equivalent household income (total income calculated in function of the household composition, subdivided in quintiles), nationality (Belgian, non-Belgian of the EU, or non-Belgian not of the EU) and household composition (single, one parent with child(ren), couple with or without child(ren), and other/unknown). The health indicators used in this study are related to subjective health, chronic conditions, long-term limitations, mental health, bodily pain, quality of life and work related health.
Study population
Completed (or partially completed) self-administered questionnaires were available for 6,458 respondents. For 6,235 of them, valid data were obtained on whether they were victim of a violent event in the reference period. 695 persons (10.2%) reported having been victim of one or more violent events. Only 267 persons (38.1%) among them provided a valid response on the question whether the perpetrator was a member of the respondents' household. Therefore, a large proportion (61.9%) had to be defined as item non-respondents. Finally, 63 persons (23.6%) of the 267 persons who gave a valid answer indicated that the perpetrator was a household member. This data flow is shown in figure 1 .
Data analysis
To assess whether violence is a topic that is too sensitive to be included in a general HIS, item non-response for the first question of each topic included in the self-administered questionnaire are compared. Respondents who indicated being a victim of one or more violent events, had to run through the subsequent questions. A comparison of non-response for the first and last question of the topic on violence, enables to assess the dropout risk when the questions on violence become more sensitive (when asked if the perpetrator is a member of the respondent's household). The socio-demographic background characteristics of the item nonrespondents for domestic violence and of the victims of domestic violence are assessed by standardised prevalences with 95% CIs. Logistic regression is used to measure the association between a selection of health outcomes and, respectively, being an item nonrespondent for domestic violence (n = 428 vs. 267 valid responses) and being a victim of domestic violence (n = 63 vs. 6,172 non-victims). Confounders added to the regression models are gender, age, income, nationality and household composition. Odd Ratios (ORs) are presented with 95% CI. All the analyses are performed with SAS 9.2 28 using the PROC SURVEY procedures, taking into account the complex survey design (weighting, clustering and stratification).
Results
Quantitative criterion: item non-response Figure 2 presents the item non-response rate for 16 topics addressed in the self-administered questionnaire, i.e. the non-response rate for the first question of every topic. On average, this rate is 5.0%. For the topic on violence, the item non-response is 3.1%, while for example the topic on physical activity item non-response when starting to complete the topic is 13.2%. Although item nonresponse for the start question of the topic on violence is quite moderate, item non-response increases substantially till 61.9% for the question that assesses whether the perpetrator is a member of the respondent's household.
Qualitative criterion: characteristics of item nonrespondents for domestic violence
The characteristics of those who indicated having been a victim of a violent event, but not responding to the question whether the perpetrator is a member of the household, are presented in table 1. After standardisation for age and/or sex, the results show that those lacking a valid response on this question are more frequently males (69.8%) than females (58.4%); they are more frequent among people aged 65-74 year (80.5%), among people with the highest income quintile (79.0% compared with the third (54.6%) and the fourth quintile (59.5%)), among non-Belgians of the EU (76.9% compared with the non-Belgians not of the EU (37.6%)), and finally among couples with child(ren) (68.8% compared with single parents with child(ren) (50.1%)).
Additional differences have been established between the health status of item non-respondents vs. respondents (table 2). The odds of having mental problems are significantly lower among non-respondents, more specifically concerning anxiety disorders (OR = 0.48, P = 0.02), lifetime suicidal ideation (OR = 0.57, P = 0.02), lifetime suicide attempt(s) (OR = 0.28, P = 0.0009), reported depression in the past 12 months (OR = 0.38, P = 0.002), use of prescribed sleeping tablets and/or tranquilisers in the past 2 weeks (OR = 0.37, P = 0.002), use of prescribed anti-depressors in the past 2 weeks (OR = 0.40, P = 0.005), use of prescribed psychotropic medicines in the past 2 weeks (OR = 0.29, P < 0.0001), and reporting any anxiety/depression (OR = 0.45, P = 0.0005). The odds of being absent from work due to a health problem are also significantly lower among employed non-respondents (OR = 0.52, P = 0.03).
Outcome: association between victims of domestic violence and health status
In 2013, 1.1% (0.7-1.5%) of the population, aged 15+, in Belgium indicated being a victim of domestic violence in the past 12 months. In 95% of the cases it concerned psychological violence; one out of three cases (34%) also reported physical violence (including sexual violence). Although the crude prevalence is higher among women (1.4%) than among men (0.6%), this gender difference is not significant after standardisation for age (table 1) . The prevalence is only significantly higher among people with the Belgian nationality (1.0%) than among non-Belgians of the EU (0.1%).
The associations between domestic violence and health status are shown in table 2. The odds on recent psychological distress and depressive disorders are almost 3 times higher among the victims of domestic violence compared with the non-victims (P = 0.008 and 0.006, respectively). Victims also have 2.6 times higher odds for anxiety and sleeping disorders (for both P = 0.006). Additionally, the odds of having lifetime suicidal ideation or even suicide attempt(s) are five times higher among victims (P < 0.0001 and P = 0.0001, respectively). In the same line, the odds of using prescribed anti-depressors and prescribed psychotropic medicines in the past 2 weeks are 3.2 times higher for victims (P = 0.005 and 0.002, respectively). The indicators on health related quality of life show that victims report 2.7 times more pain or discomfort (P = 0.02) and 3 times more anxiety or depression (P = 0.002). The odds that these victims indicate no health problems are significantly lower (OR = 0.25, P = 0.01).
Discussion
Sensitive questions and item non-response
Respondents can take part in a survey, but refuse to answer specific questions with item non-response as a consequence. The impact of this on the estimates is moderate in case non response is at random, otherwise it can introduce considerable bias in the estimates. In the BHIS 2013, the topic on violence was expanded with subsequent questions, including a question on whether the perpetrator was a member of the respondents' household. Responses on this question would enable to assess valid data of domestic violence, but only if sufficient evidence exists that the used approach results in unbiased estimates. This study is framed in an evidence building exercise.
Based on a comparison of item non-response for the topic on violence and that for the other topics in the self-administered questionnaire, it can be concluded that the reluctance/willingness of respondents to complete the first question is similar to the other topics, i.e. compared with physical activity where the non-response rate is even lower. This indicates that violence in general is not experienced as a more sensitive topic than the other topics. Moreover, it is probably even a topic that preoccupied respondents. It is only with subsequent questions asking for more details, that item non-response steeply increases. After all, it is not self-evident for the respondent to be confronted with questions on the perpetrator. Even though these questions are relevant, such questions will certainly be experienced as too personal, especially since it concerns a survey on household level. This implicates that respondents are reluctant to provide detailed information (i.e. whether the perpetrator is a member of their household). Fortunately, this seems not to impact further completion of the self-administered questionnaire.
Characteristics of item non-respondents for domestic violence
Simultaneously, our study shows that non-response for the question whether the perpetrator is a member of the respondents' household is not at random: among those reporting a violent event, non-respondents for this question are more likely to be males and to be older compared with those providing valid responses. Furthermore, it concerns people with a higher income, non-Belgians of the EU, and couples with children. The (mental) health profile of the nonrespondents is relatively better compared with the respondents that did complete this question. These characteristics do not support the hypothesis that respondents are reluctant to provide this information because of its very sensitive nature. Since missing answers can be associated with characteristics of the respondent, it is not at random and therefore it needs to be prevented as much as possible. 29 Hypotheses for the selective dropout might be that the violent event was less severe for non-respondents than for respondents, or that the violent event was unrelated to their private life whereby they considered the concerned question as not relevant.
Characteristics of the victims of domestic violence
In 2013, 1.1% of the population, aged 15+, in Belgium was the victim of domestic violence in the past 12 months. This estimate is most likely more widespread since under-reporting is more prevalent for violence occurring in close relationships and in private environments. 19 A scientific review of studies by Wathen et al., 30 states that most studies focus on violence against women by men, with annual year prevalence varying between 2 and 12% (in Canada it was 3% in 1999), depending i.e. on the definition and the study design. The absence of significant gender differences in our study can possibly be explained by the fact that the majority (95%) of the reported domestic violence concerns verbal or psychological violence. Other studies also found that psychological violence is more prevalent than physical and sexual violence, with similar exposure rates for men and women. 4, 8, 11, 31 One in three victims of domestic violence reports physical violence (including sexual violence); often this goes together with verbal or psychological violence. 4 Although the past year prevalence was quite low, this study shows a clear association between domestic violence and a poorer mental health among the victim. Other research, often only targeting women, also show that mental and emotional health problems and suicidal behaviour are more common among victims of domestic violence. 14, 18, 24, 32, 33 Moreover, these victims also have a worse physical health, which is in line with other studies. 14, 18, 24, 32 Strengths and shortcoming of the BHIS One of the strengths of assessing the topic of domestic violence through the national HIS, is that it endorses a large sample of the general population, whereby both female and male victims can be investigated.
1 Such surveys are an essential tool to provide data about the prevalence and consequences of domestic violence at national level. 3 In addition, health surveys are conducted regularly, making trend analysis possible, generating knowledge which can be useful for prevention strategies. 34 The BHIS is a powerful tool due to its horizontal approach of data collection 35 : information on health, socio-demographic background characteristics, and domestic violence are collected at the same time for the same person. A shortcoming of an HIS is that it concerns self-reported answers, which are subject to social desirability.
The BHIS includes a clear assurance about the confidentiality of the respondents' answers. Studies have shown that such assurance improves the quality of the data: higher overall response and decrease of item non-response to sensitive questions. 12, 20, 36 Moreover, there is evidence that sensitive topics questioned with a self-administered questionnaire are experienced as more confidential, so respondents give more honest answers. 20, 29, 36, 37 The use of a sealed envelope also gains the trust of the respondent. 29 
Improvement of the questionnaire
Since it was the first time that the topic on domestic violence was adopted in the BHIS, a conceptual evaluation of the related questions is necessary. The reflection can be made whether the question to define domestic violence ('Was the perpetrator somebody of the household?') is clear enough. To improve the value of the obtained data, more information should be collected on the perpetrator, in particular the victims' relationship to the perpetrator, 1, 3 which makes it possible to distinguish 'intimate partner violence' (violence between current or former spouses/ partners) from 'intergenerational violence' (violence between parents and children). 8 An international conceptual consensus on this public health problem would be preferable in order to compare studies.
1,3,34
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Key points
To develop adapted health policies, it is important to know the extent and the consequences of domestic violence.
A Health Survey is an appropriate tool to assess the problem of domestic violence at population level and to make the association with the persons' health status. To guarantee relevant results, the questions concerning domestic violence included in a Health Survey need to be well-considered and evaluated after each survey.
